Levels of serum -and urinary-neopterin and serum-IL-6 and IL-6R of kidney transplant recipients "Were higher in acute rejection episode than in stable condition. IL-8 serum levels had risen prior to clinical diagnosis of acute rejection episode. Serum HGF levels also increased during acute rejection episode to over 1 ng/ml. Serum-neopterin and IL-6R levels "Were relatively sensitive for the detection of acute rejection episode.
Introduction
Although the introduction of ciclosporin ( CYA) into clinical practice has significantly increased the survival rate for renal allografts (1), rejection still remains a major problem. In addition, it is dift-Icult to differentiate rejection episodes from nephrotoxic events induced by CYA. Moreover, it is not easy to distinguish rejection episodes from infectious events such as cytomegalo-virus (CMV) pneumonia. In this study, serum and urine levels of neopterin were evaluated to monitor rejection episodes after renal transplantation and its sensitivity and specificity were compared with other cytokines such as IL-8, IL-6, IL-6R, basic fetoprotein (BFP) and hepatocyte growth factor (HGF) . § Author to whom correspondence should he addressed. * Parts of the work have been presented at the 4th
Meeting of Cytokine and Neopterin held on July 19, 1997, in Tokyo, Japan.
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Materials and Methods

Serum and urine sample
In twenty one renal transplant recipients, neopterin values were monitored 3 to 4 times per week from the first operative week to the last week of hospitalization. Serum and urine IL-8 levels were monitored in 12 patients. Serum IL-6 levels "Were monitored in 46 recipients and serum IL-6R levels were measured in 15 patients. Serum BFP levels were monitored in 36 cases. Sixteen patients were used for monitoring serum HGF levels.
Methods of measurement
Neopterin in serum and urine was measured by radioimmunoassay using BL-neopterin RIA kit R (Incstar Co ., USA) (2, 3). Antigenic IL-8 was quantified by a solid phase double-ligand method using an enzyme-linked immunosorbent ELISA assay kit purchased form R&D Inc., System (Minn., USA) (4). IL-6 and IL-6R in serum and urine were measured using an ELISA assay kit (T oso Co ., Japan ). Serum HGF levels were determined by an enzyme-linked immunosorbent assay using an HGF test kit (Institute of Immunology, Tokyo, Japan) (5). Basic fetoprotein in serum was measured with a sandwich enzyme immunoassay using (',"' 0 types of mouse monoclonal anti-BFP antibody (6 ).
Results
In renal transplant reCipIents, serum stable neoptcrin levels were higher tha n in h ealthy volunteers (p<0 .005 ). The urinary neopterin levels were also higher, but were not statistically significant. In the case of rejections, serum and urinary neopterin levels significantly increased compared with the stable state (serum : p<0.002; urinary: p <0. 005 ). In cases of nephro-toxicity, however, the serum neopterin level in the toxic st ate did not increase significantly, while the urinary neopterin level was slightly lower than in the stable state . Infection, similar to rejection, was also associated with high elevation of serum and urinary neopterin levels, but the diftrence from the stable state was not statistically significant (Table 1 ) . Figure 1 shows the typical patterns of serum 
